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-2-b Kn^y^nt:^) — N, N, N - h 'J ;i/7>*x;->A^n 'J Kf 

L £ # ^ > 14#M#^ if h ft z> o 
[0 0 3 7] 

xnhft&it&Wmfhft&o ifz, tgttff^M^JtLtli, N, N 
-y^f;i'7^xff (yy) T^'jV-K N, N-yxf^7</xf^ 
(yy) 7^'Jk-f, N, N-y^f;V7^ y ~fuM)V (yy) T7')U-h 
, N, N — y'xf;i/7 ^ y 7°o t: ;U (y y) 7^^-K N, N-y7f^7 
(yy) ryj^T^K, N, N- yxf^7 5 y^)V (yy) T 
yj^T^K, N, N-y^f ;l^7^ y ~7"u\£)V (yy) 7 y 'j frT < Y\ N, 

n-vj^vt ^ y 7°n (yy) yy;^7^h\ n, N-yy^7?y 

7*n tf p - y yf;V7^y^fi^f l/>, p-yyfJV7^; 

[0 0 3 83 

miiE#2 004-3009240 
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[0 0 3 9] 

i3.fr h & 2> 7n y 7 £ „ .x-f- P >14>Ffi&fD * ;i/sK /'gx^ f- A^-ft;** <b & & 

■y ? <h < £i>l m^ts7u y ? $k^Wtfmf hihh o zc^-uy^Pf 

i£-t>m£ L < , $!xJ±\ T ^ ;WS6, ^ 9 T 9 x ) fr&m%k<Di£tiL&ftZ L^ c - 

ffi^tf 10-9 011%, fe#tf ? 9 0 - 1 0li%t?*4Oi«!fi L < , J: 0«f 
iL< t±ff#?5 s 15-80 l£^8 0-15 M%TNfc •) „ $ h IZfti 

L<l4«f^2 0-5 0ii%, |f^8 0-5 0ti%t*S, x^-l^ft^ 
mu* ;V'f>^7n -y ? ofij^^ i o M% «t 0 ^Srv> t % rn -y ^*S^t!> ? 
tK K M L T ^ H & & flilo] >9 , -x ^ v y iS^mm * )V sK > & J. x t- ;v r n 

[0 0 4 0] 

Butarn -y * *m^-#(i, y7n -y * h 'J 7n -y * fct± 

v;vf7n y ^*m^-#ov^-rtLcoS#T^oT t i v> 0 tfffeyn >y * 

^M^-^Vn- K7D y 7 A (STgOrn 7^) tV7f 7n y ^ B (®T g 
07D-;^) 2>i%^ A-BlWy7o^*l^> A-B-AI(7) 

MJ70 7^M^> B-A-BS^h'J7D7^*i^, ( A — B ) n M 



mtiEJlf 2004-3009240 
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^t^CliA-B-Al^hurn^*!^, (A-B) n I<7)v^f7 
[0 0 4 1 3 

10 0 4 2] 

M*Ii!Z'C&&oom : f£ Lv^o mi lay n y ^^m^#<o^#14 L < \iT)Vu- 
^mnn.) (i, |grn-7^^m^lMif|5hM^^>7K^J:^ / / $7t:(iJ.^y 

- M^mm 9 9 ^6ot, 2 b#p«m# u ^*p^ 1 b m^tkm 

Ltzfe^ Am^itm £ MJ&ir Z> Z t & < &}— -C £> *K 6 5 5 nmt:i3(ta M 
[0 0 4 33 

l#^^t^«ieM^IIt^^OWt L<, 1 0 0MPaa±Ot 
>^£^U lo2 0 0%^±O#^^W-t-^^flI^ff^nT^-e^)^)<7)^J: 
"}tffLv^ 0 -V^/^i^^fi, J IS K7 1 6 n:Scf<7^^?| 

[0 0 4 43 

miisrn y ^m^£i^1-&77&^ ovarii, #«JK$ ©J® 
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[0 0 4 5] 

, rz/^ h ^;U-7-r 'J (J . Am. Chem. Soc. 1994, 116 

, 7 9 4 3) f n^ry ^7 y *«i^fflv^ i (0 (Mac 

romolecules, 1994, 27, 7228), tl^n^yftft^f 

*m&mt Lm&&mmfo*nmt-?z>m?-&M7^*^m.£ (Atom t r 

ansfer Radical Po 1 yme r i.z a t i on : ATRP) 4 

m&Lxi>£ v*3&*, mm<7)m% £ * f <b m^nm 9 v * ^m^fuffl -t- * o** 

[0 0 4 63 

fb^!»«rW*&#Ji: LT, JS»3ltig|fl 8 9^, 101, £ fcfi 1 1 Setc*^ 

ii {f *i & * -T * #^it# * MM L T ffl v ^ d t &x # * o 00 x. 

If, Matyj aszewskif), J. Am. Chem. Soc. 1995, 
117, 5614;Macromolecules, 1995, 28, 7901 
;Science, 1 9 9 6, 2 7 2, 8 6 6 ; $>2> v>(± S a w a m o t o h , 

Macromolecules, 1995, 28, 1721; KW^feW) 9 V 77 

^m&m<DMmmztix^x, ^mm^^t L<m^htiz> 0 

[Z X *U£\ — «fi<| £ |±*# ^m^Jg^ii < , 9 V 77 ;l/|WJ±(7) 77 y "7° 'j > ^ & t* 

^WKiftfi 1 U ^i^Otv^Mw/M n = 1 . 1 - 1 . 5*IJg<7>m^M s ?# 
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[0 0 4 7] 

[0 0 4 8] 

C 6 H 5 -CH 2 X, 
C 6 H 5 -C (H) (X) -CH 3 , 
C 6 H 5 -C (X) (CH 3 ) 2 > 
Rll-C (H) (X) -COOR12, 
Rll-C (CH 3 ) (X) -COOR12, 
Rll-C (H) (X) -CO-R 12 , 
Rll-C (CH 3 ) (X) -CO-R12, 
RH-C6H4- S O2X, 

£^1"o Rllli**!!^ ^tll-2 0(7)7Wi, Mt6-2 0 
OT'J -;vii/:liMI:7 - 2 0^7 7;^^^!^ Xfiialt, $kM£?z 
Ii3^f^if 0 Rl2t±^^t 1 ~2 0<7)-i<7)ttS^ito 
[0 0 4 9] 

X-CH2-C6H4-CH2-X, 
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X-CH (CH 3 ) -C 6 H 4 -CH (CH 3 ) -X, 
X-C (CH 3 ) 2-C6H4-C (CH 3 ) 2 -X, 
X-CH (COOR13) - (CH 2 ) n -CH (COORiS) -X, 
X-C (CH 3 ) (COOR13) - (CH 2 ) n ~C (CH 3 ) (COOR13) - 
X, 

X-CH (COR13) - (CH 2 ) n -CH (COR13) -X, 

X-C (CH 3 ) (COR13) - (CH 2 ) n ~ C (CH 3 ) (COR13) -X, 

X-CH 2 -CO-CH 2 -X, 

X-CH (CH 3 ) -CO-CH (CH 3 ) -X, 

X-C (CH 3 ) 2-CO-C (CH 3 ) 2 -X, 

X-CH (C 6 H 5 ) -CO-CH (C6H5) -X, 

X-CH 2 -COO- (CH 2 ) n -OCO-CH 2 -X, 

X-CH (CH 3 ) -COO- (CH 2 ) n -OCO-CH (CH 3 ) -X, 

X-C (CH 3 ) 2-COO- (CH 2 ) n-OCO-C (CH 3 ) 2 -X, 

X-CH 2 -CO-CO-CH 2 -X, 

X-CH (CH 3 ) -CO-CO-CH (CH 3 ) -X, 

X-C (CH 3 ) 2-CO-CO-C (CH 3 ) 2 -X, 

X-CH 2 -COO-C 6 H 4 -OCO-CH 2 -X, 

X-CH (CH 3 ) -COO-C 6 H 4 -OCO-CH (CH 3 ) -X, 

X-C (CH 3 ) 2 -COO-C 6 H 4 -OCO-C (CH 3 ) 2 -X, 

X - S 0 2 -C 6 H 4 -S 0 2 -X 

mm^Ll -2 0077^^1^1, l^^tC2Jil±<7)Rl3^#^i-^ t # 
, 2 J^±ORl3(±[sJ— t^ot^I^otv^^ <fcv> 0 C6H 4 ii7x^l/>l ( 

[0 0 5 0] 
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C 6 H 3 - (CH 2 -X) 3 > 
C 6 H 3 - (CH (CH 3 ) -X) 3, 
C 6 H 3 - (C (CH 3 ) 2-X) 3 > 
C 6 H 3 - (OCO-CH 2 -X) 3, 
C 6 H 3 - (OCO-CH (CH 3 ) -X) 3, 
C 6 H 3 - (OCO-C (CH 3 ) 2-X) 3, 
C 6 H 3 - (S0 2 -X) 3 

C6H3(±=ffilfe7i — (H!feS^&«f±lti:~6ftWV>-f*LT& J: 

[0 0 5 1 3 
[0 0 5 2] 

^^^LTisO, ^-^nrv^^ttfb^ftrm^T^i-^'fb^-r 5 

[0 0 5 33 
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[0 0 5 4] 

mtm^&m? "jn ^m.'k^wsmt Lxmm^rm^ im^mit&mt lt(±, 
mm. ikit^-m. ^itm-m, avim-m. *sT>im-m. mim-m 

tztbK2, 2' -\£\£^) V)ViiXXf^(DmmVf. 1, 1 0-7xf>hD'J>i3 
ZtfJtmfrMW, t Y 7 ^f;i/xf l/> h i; > (TMEDA) , 

<D h 'J* h } ) 7^-)V*Ay 4 (R u C 1 2 (P P h 3 ) 3 ) i>Mmt L"C 

*X"7-f >$f#: (FeCl2 (PP h 3 ) 2) - 2 flfiO— -y If * Mj7 x - 

;V^X-7-r (N i C 1 2 (P P h 3 ) 2 ) > &£Xf2m<7)—v *r)V<D\£* b 

7WX7^ (N i B r 2 (PB u 3 ) 2 ) ^MUt LXftt L^ Q 1£ 

o 

[0 0 5 5] 

^-;i^h>, ^ f ;K v rf h > ^ ^07- h ; ^ ^ / - ;k j 

^7^3-^1 ; 7-bfxf'j ;k 7 , nt:tx h 'J ;K ^ > V- h 'J 

- - k 7*nei/y*- - h & t* <oij - # * - h ; -e-^nfc, >^ 



miiE#2 004-3009240 



mm 2001-277521 



^-v! 28/ 



[0 0 5 63 

* fc, milEm^{±, 2 0 0 °C<7>iEH-CiT ■? - <h § . 5 0 ~ 1 5 0 °c 

[0 0 5 73 

[0 0 5 83 

[0 0 5 93 

atcj:^>^14^^3> hn-WiiKJ: *K y 

^(i^^'J^^iMorny ? (0!lx.(i\ ffrSBHBbS; (1) -C^^tL^flf 

mtE#2 004-3009240 
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®mvim^*>2>o m^ftmvk. ^.mLtzij^^ym^m^m^ttzit^iz^n 

[0 0 6 0J 

%>c\t\zi^x, *^*y&mx$>z>mmTy*:~>y^m$:m-fz>rvy? m 

x.ldT, Ht)S2— ^ (2) -C^£*L&rn y ^) ^Mt^^a^i^o M<b 

^f«f^y'7J^;H^i, N — (3-^OD-2-tKD^y7°D^ 
) -N, N, N- h 'J y^TV^E^A^n'j KfOf3li7^ 

Z>o tfz, T < smzm-fZ Tf) U-Ymfrt>*Z>7~u y T < 

-fUy? (tztx.lt, mU-^ (3) X^tlh-fU v 9) ZT&m-T h Z. ttf 

- ifilfcSL * ? ? n nifi^i^gL ^ > v*4 jv^~ * * > h\ t - 7*f-)V;\ 
[0 0 6 1] 

7n y ^- F/v 7 h <D^9 yx X XfMM$./~®M$L<n^"7 > 

itimm 2 004-3 009240 
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30/ 



"t*'fkttfl--C»±, -feyM*^^ W<7)<f:o i J: rt>o ^ ^ 

tfz. mmz, muy'vv?&M&i£*ffi]&LT^&±y*yh<Dffi.i&&£z>*& 

[0 0 6 23 

*%w<r>itiBb&mwffi&m®nt, -> -v > y-, f y - h ^ > > , -t -y 
h ^jc-^^, m*<DMM<n^m%itmmzm^&zt&x 

^ho ttz, mi£, ^';-a, i7ii/y 3 >, a-x^. 

^fflffrffi^H&^TO. 0 1-1 0M%^$*L«6O*««fi Lv> 0 
[0 0 6 3] 

*%wz^mmimnizmmLfzmnfmjz^xwmizMwir2>o 

(1) -t y vm 

^7^/1/-, 7*-AftA7^7 P l/-, A7UF, -try hn-yg ^ 
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[0 0 6 4] 

rox-tA/ : w=*-3sr— KG ) . jS n D p^ : tfw- j r 

-3 0M- 1 2 5&J:rjf|W]- 4 0 0 (a-t>*-;^M±S) ) > b-;Ub°n 
K>-v7f^7^ 9 7 'j h^m^oizggHl:^ : G 

AFQUAT 7 3 4 7 5 5 (GAFtti) ) , y^WT'Jil'T^ 
^^^7^ KM£"ffc (^p a n ^ ! MERQUAT 1 0 0 O/P^tfc*) ) , v 
^f;b/7'J^7> ; E-')A^n7^ KT ? 'J n7v^ K^fi^ (M£ : M 
ERQUAT 5 5 0 (pOI^*±$!0 ) &^ ? Wb*L£ 0 7-* >"i4*°'J "7- 

fcLrti, ^Ox.(i\ (;**) ivmt* 9 7 'J ;i/i7;K;^©*i^ ( 

9k) ) > ■7i/^>^y7;^^x^f^ 1 h^f^ex^x-t;^i^ (i8j 
p d p^:gantrez (isptt*) ) fc^j&^-r&fi&o y -*^tt#'jv- 
Lti±, 0flx.tf, tr-^en 'j K>m^# 0§p Q n£ :pvp (is Ptt«t 

) ) b-;ubn<; K> £Sf^b^;l^m^# (i8jp°p£ : LUVISKOL (BA 
SFliS) ) fc^a^ffcfi&o Wtt^U-^-'Ctt, Mz.tf. ^ * * V )1>WL^7. 
T^&m&fc ffip a p^:^7t-7-AM-7 5W (Htj^ttf) ) tet'tf 

[0 0 6 53 

/& £ , m isr a y 7 &&&&& o . 01-10 mm% > ^£n<o-b # >; v - 

?5 S 0 ~ 1 51i%> y - * > t£IMBiStt#J ^ ? 0 . 1-511 % , fft>fb t5 s 3 - 

ffifiE#2 004-3009240 
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^- *j : 32/ 



i L^o v^o&^mi, frlErn y ^m^-fl^O. 01- 

1 0fiM%> 2;%l<r>-ty Fffl#'j7-it0-l 5If%, vi;l^-y# ? 0. 1 
-311%, tM ? 7 2ii%-^ttl,^^f £ Lv\> ^T^-7°W-Otg^-e 

ii, utrfarn ? ^m^o. oi-i oit%, &aio-b? h 

ffl *° - & o - i 5 £»% , 30-80 ma% , pi#» ? i o - 1 o s 

[0 0 6 63 

^'j-t >; >mW5M^xr-)\/, tfv i/x.* v > y ;nf * yflgJ^ 

[0 0 6 7] 

(2) 3>f7y 3 x>«^j 

#9!*IB#Ki3WT. rn>fy v a ~ > yflfHt-^'J J wlSli, ^#<7)3 >r 

& 0 ->t>^-, ? ;yy, /<«-- h wt&^^rtt^B&^^&o -ft 
bn^mRtttmw*. yt>y-« 'J>y> A--7^>h^^isj;i;/i 

& J: o^r M;-byyh & ^co, tK£ «t ( £ .x * y -;k -r v y° 
n/NV-;nfct*OT^n-;l/S, t tzter )\> u - )\,m& £ xf/*tz\t&& 5 ot 
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[0 0 6 8] 

N-^f^-^-77->M^; mrfSM14^ffi-/St^iJ^*t <h LTI±, n rr T v 
) 7 'J 'f y^DA^yii/^^'J^T^t + yK, is * -f- ft *) 

[0 0 6 9] 

z> o 

[0 0 7 0J 

* -9- > & ^co j] -f- * y it *° 'J -7 - £ i £ i±ft& L X , huI "/ n -y ^ 
[0 0 7 1 3 
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t% ^tt^^^Be^-r^- t^n, e^^-h Lttt 0Ox.«\ a«&/< 

7-fe'J> > V, Xy"77>, ^ V-7 A 'J rfv — fcfc' 

/K -b hXf7'J )VT )Vn — )Vt£ £<d%$%T )va - )\, ; -ty xt7 V -t 
>.x — -r/K 2-fy^ff7fy/-;K 7/'J>7^3-;k nl^XT-n- 
;K "7>r hx-fn — ^y;i/Kf*/-^, -f VXf T 'j ;V7JV3-;K * 
y- ^ ;l/ Kf 77 y -;i/«r fo^ftT^ n - ^ & T ;i/ 3 - ;MH ; y^T/i, 3 

, 1, 2-tKn^yXf7'J>i, -7>:F->V>$L h-^BL ^yj^JJifJ? 
[0 0 7 2] 

Jjy^-i-y, ^y~^>, ijy-f-y, 9 4>X*/—V (v;md) „ TH'nn 

^ 9 > * ^<7)«»^i^55-T- ;37-y>, -t*7f >i ¥<oW}yo&ftfrtt t'<D 

n tf;H:;i/n — t Kn^yxf ;i/-t;vn-^, ■b^n-^iit h'J7A, 
H Kn ■>7"D tf^-b^o-y, *;^'^fy^ f ;i/-tr;l/D-^f h »; <7 A (CM 
C) , IS^-t^n-;^ ^n-y^&^o-b^n-y^j^T ; T;v^>m^ 

h 'J 7 A , T;U^r>my°n V>^'J 3 - ^xx r i^j: 
[0 0 7 33 

si?'; tf— ;i/T;u^-;i/, tf— -t^jc-t^K tf— ;ni°n K>> 77 

7 V 3-^2 0, 000. 4, 000, 000, 600, OOOiWJt^ 
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o«t«o*i&tt»$HF- ; Jff&ttv'J y')3->IIIS, y'Jn->^ 

N 7;i^;u^14v 3->^^->'J ; N- 7 «7 >; l 5 > 

Ki7 v ;W - L - V)V ? \ >m* /th'J^A^ £<D N -JJiflSKT v ;W - L - ^ 
[0 0 7 4] 

y& h -7 a, ty/Wl^fii'^'j >-r v u -7 a 
^iroN-fl&Jt&^-N-^^;!/^^'; >ta ; 5^n^^^3y>t h »; ^a, 

-9- ;i/ 3 -> > f- h «7 A , T v ;v ^/P * 5 >|£is, 7v^-^-77->t h'J^ 
A, TyJ^^lz-K ^'J/Htlfe^ 7^V^y^f^7^/ii^^^y 
, mtTfr*c)]s h ij ^f;U7> ; e-'!7 A, ,f'Jt^yxfl/>Ifth-7yMi' 

[0 0 7 53 

l-tKn^x^>-i, l-y?^*^ 1-t Kn + yx^y-i, 

1 -yy *7s*ymmi- v v ^Att, j^T^h^-^- h >; <7A N xti^tF'j 
a N xf hSSizg^ h «7 a, ^xyitfij^A, #1; v >wti- V U -7 A, y. 
^T/Ktf'JfA, ^ ^ t*(D&m4 *>&&ffl ; 3 - (4' -m-fc 

^>y'Jf>) -d, l-*>7r-, 3 -^>v'J -f*>- d, l-*>77- 
, ^uij — y^ ^n^7 — >^i^;i/i^-r;i/, 2 - 7 ^ — 5 -y 

2, 2' -kKD^ry-5-^fA'7i-M> , /h'J7 , /-A' 
, 2- (2' -tKn^y-5' -t-t^f^7xx;i/) ^>y* h >; T V*-;U 
, 2- (2' -kKDJry-5' ->f^7i-M> , /F'J7 , /-il', 
•if^v>. -77xy^Mr/> 4-yh3rv-4' - t -7*f^v^>vM ;i/ 
y?>, 5- (3, 3 -v^f-^- 2 -y ;v^;i/xii; t^>) -3-^>*y-2 
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[0 0 7 6] 

; (,fij) i^]/> ^i; rr-;i/, (*°'J) bf lx y ? rr -;k ^'j-t>j>, 
1, 3 -7^P>^'J _7-;k h y;nfh-;K rj>Kn^-f-y^c 

TP- K ?L®^ HJ*a, UiH-Bfcffi, d 1 -eny K>*;v*>^l, ^ilpf 
rr - ^ n 'j h\ h <; ^ n n jj ij y& x rf Mf- * J - )V & t*<D$fiMM 

[0 0 7 7] 

#J ; mmm ; Urt^J ; mtfcm ; x7v-^s„ n „o^u$Mfx, 

)VJu^7-)vtj:t(Dm.^m ; ti^t>iii ; i^mj ; mmn ; fus^j ; 

v 3 - y y%\ ; ±i^J ; WtiWikM ; *n#lb#J ;ny>;MKnl«n-7; 
[0 0 7 83 

, * — ;i/j_f-y ;i/ • _7 — h , ^ — ;i/jc<^-y ;v - /s— n— h ii^^tf 

[0 0 7 93 
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[o o 8 0] 

mnm] 

[M 1 ] (T ? } ) ;u$2 -xf;K^y;V-7^ t -7fii/|7*n -y 

fcmm&^mMtt&±zfmwmzw*)ttif, mmw&Ltz^ &itm (i) * 

1 6 5mgA*iT, 8 0tC#fiL/:c >kl~. ft £Sft#H^$t?t L 

^ii, 2 5 0 rpmt«L^^f), 6 - ^t'd^t'^ > 

-x- b 6 9 2mg, 7^'J^2-if;K^y^ 1 84g, ^>^^f^ 
yxfi/yfijrr/ 3 9 8.mg^iOy^W^A7^ F 8 8 gOjgg- 

ih$*fco t- b n Kn-7 9>t7tc^<7)^^#^^Jnx., *°'J v-ittttli: 

jSiK«r«aat3«J: *) Rfev>/i 0 T 9 x ) 2 -if ji'A^yj^g 
^^{i5 0%-e^oT^o t#^tL7^^'j-7- (&T\ rf'J7? 1 J^|2-if^ 
^^v^^-T-^^JJ fcv^J»^***-6) »i, mfiW^Ti (Mw) ^3 3 
, 0 0 0, (Mn) 76 ? 2 4, 0 0 0, (Mw/Mn) ^ 

1 . 3 8t*o/; c 
[0 0 8 1 3 

) £2 8. 6mg, IMtSi (II) £9. 3 3mgAfit, 8 OlCK^iSLfco 
R(t«^:llfl^«U:H, 2 5 0 r pmtj)B$Lm, t# 



miiE#2 004-3009240 
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-T^fr 12 8g, ^>?^f^yxfl/>MJ7?> 7 9. 7mg;fc±0 ? 
v ym;^7U' 5 3 g OjS#ift*tnix. fco 2 l$IBJ«8Mjfe, RJC&#g 

ft¥tfc*U 7 0 0 SNJ ) ^*L/:*7Ai;lLT, ^ti 

iaf)iv>/c 0 nbt\.tz&m&fo<Dmm¥&)fri L m (m w ) (±5 6, ooo. m 

(Mn) {±3 9, 8 0 0, frT-ifr^ (Mw/Mn) f± 1 . 4 1t* 
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o 6mo l/L^S6*3 3mLj(J0x.^ 1 2 0 V<D* -f Ct 6 B$njffl 

fir, rn -y ^itm-a-frp - 1 *ntz 0 
fu y y-^m^p- 1 <Dm&frm&*. o. imo i/l^k^^a 
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xf;VA^ y ;^n y ? tcfi5fc-f 5 0 °C t % t -7f^7'n y ? 
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o 111, fflv^*-ft«i (I) <7>M£1 73mg, y^^2, 6-y7nW 
9 yy*2-- YtDMZ 6 9 7 m g, T ? } ) )V&2 -xf;K+vJV 184g, ^ 
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*#$££z!ti§^J: *9l*£v^o #^tL7tz^';-7-^y^:»(7)7KHT-dfe?f-L7t:m, 

mmmtx, ■7*uv?&m.&®-p-3*n?z 0 
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10 0 8 93 

ztib* m 1 > 2 is «t t>*3 -e#^tLfc^s^<7)a^;(i. m*itr% rn * * 
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?8tffc5fa#* (3kg/cm2, G, 2 0 °C) 5 0% 
[0 10 53 
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